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(54) HYDROGENATED POLYMER 

(57)Abstract: 

PURPOSE: To obtain a hydrogenated polymer improved in weather 
r si stance by hydrogenating a polymer of a conjugated diene or a 
copolymer thereof with a vinylaromatic hydrocarbon into a product 
having an average degree of hydrogenation satisfying a specified 
relationship and having a specified weight-average molecular weight. 
CONSTITUTION: A conjugated diene (e.g. 1,3-butadiene) is anionically 
copolymerized with a vinylaromatic hydrocarbon (e.g. styrene) to form 
an SBS-type conjugated diene/ vinylaromatic hydrocarbon (70wt.% or 
b low) copolymer. A hydrogenator is charged with this copolymer and 
a hydrogenation catalyst represented by the formula: Cp2MRR1 
(wherein Cp2 is cyclopentadienyl; M is Ti, Zr or the like; and R and R1 
are each halogeno, 1-12 C alkyl or the like), and the copolymer is 
hydrogenated under agitation and heating while blowing hydrogen 
thereinto to obtain a hydrogenated polymer having a weight-average 
molecular weight of 30000-1000000, an L2/K1 ratio of 0.2-1 (wherein 
L1 is the length of the perpendicular line between the peak of the 
GPC curve of the hydrogenated polymer and the basis line; and L2 is 
the length between the point of intersection of the GPC curve of the 
product of ozonolysis thereof with the perpendicular line L and the 
basis line) and an average degree of hydrogenation satisfying the 
formula (wherein Mn is the number-average molecular weight; and S 
is the content of the vinylaromatic hydrocarbon). 



2 TO. 0*00 



MW X I L > D - S) 




IK 



LEGAL STATUS 

[Date of request for examination] 13.06.2001 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

xaminer's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



1 / 1 



01/11/07 13:48 



* NOTICES * 



• 



http://www4.ipdljpo.gojp/cgi-bin/tra...22%2520BGCOLOR%3D%2522lightyellow%2522 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has b en translated by computer. So the translation may not reflect th original precisely. 

2. **** shows the word which can not be translat d. 
3.ln the drawings, any words ar not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The conjugated-diene polymer obtained by anionic polymerization or a vinyl aromatic-hydrocarbon cont nt 
(S) The copolymer of 70 or less % of the weight of a conjugated diene, and a vinyl aromatic hydrocarbon, And it is the 
hydropolymerization field which comes to hydrogenate the aliphatic double combination mainly based on a conjugated 
di n in the polymer which consists of those mixture. ** Set to L1 the length of perpendicular L lengthened to th 
base line from the summit of the peak of the maximum molecular weight component of a peak in GPC curve (A) which 
this hydropolymerization field normalized. When setting to L2 distance on perpendicular L of the intersection and the 
bas line to which GPC curve (B) intersects perpendicular L when elution time is made in agreement and GPC 
curvilinear B which the decomposition product which carried out the ozonolysis of this hydropolymerization field 
normalized is laid on top of GPC curve (A), **L2/L1 ** 0.02 or more The weight average molecular weight (Mw) of th 
styrene conversion which the rate (H) of a mean hydrogenation of the double combination based on a conjugated 
di ne and (%) are the values with which it is satisfied of the following general formula (1), and is obtained by GPC 
characterized by being less than 1.0 is the hydropolymerization field of 30,000-1,000,000. 
[Formula 1] 

2 7 0 0 0 0 0 

90£H£100-— (1) 

Mwx (10 0 ^S) 



[Claim 2] The hydropolymerization field according to claim 1 from which the conjugated-diene polymer obtained by 
anionic polymerization or a vinyl aromatic-hydrocarbon content (S) is obtained by the continuity hydrogenation 
t chnique which adds continuously the polymer solution with which it consists of the copolymers of 70 or less % of 
the weight of a conjugated diene, and a vinyl aromatic hydrocarbon, and those mixture, and hydrogen gas and a 
hydrogenation catalyst to the hydrogenation reaction vessel with an agitator, and takes out a resultant continuously. 
[Claim 3] The conjugated-diene polymer obtained by anionic polymerization or a vinyl aromatic-hydrocarbon content 
(S) The copolymer of 70 or less % of the weight of a conjugated diene, and a vinyl aromatic hydrocarbon, And add 
continuously the polymer solution which consists of those mixture, and hydrogen gas and a hydrogenation catalyst to 
the hydrogenation reaction vessel with an agitator, and it sets to the continuity hydrogenation technique which tak s 
out a resultant continuously. The hydropolymerization field according to claim 1 acquired from a hydrogenation 
reaction vessel by the continuity hydrogenation technique characterized by holding more than for 3 minutes in piping 
transported to a degasifying tub. 

[Claim 4] The conjugated-diene polymer obtained by anionic polymerization or a vinyl aromatic-hydrocarbon content 
(S) The copolymer of 70 or less % of the weight of a conjugated diene, and a vinyl aromatic hydrocarbon, And add 
continuously the hydrogenation catalyst obtained by returning the polymer solution which consists of those mixtur , 
hydrogen gas, and the compound expressed with the following general formula (2) to the hydrogenation reaction vessel 
with an agitator, and it sets to the continuity hydrogenation technique which takes out a resultant continuously. Th 
hydropolymerization field according to claim 1 acquired from a hydrogenation reaction vessel by the continuity 
hydrogenation technique characterized by holding more than for 3 minutes in piping transported to a degasifying tub. 
[Formula 1] Cp2 MRR' ... (2) 

R and R' expresses among [formula the base as which a halogen and a carbon number are chosen out of the alkyl of 
1-12, and an aryl in the metal with which M is chosen out of titanium, a zirconium, and a hafnium in the 
cyclopentadienyl group by which Cp may be replaced by the alkyl group, and even if R and R' is the same, they may 
diff r. ] 
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DETAILED DESCRIPTION 



[D tailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention is hydropplymerization field which hydrogenates the conjugated-diene system 
polymer obtained by anionic polymerization, and is acquired, and relates to the hydropolymerization field which 
w atherability is remarkable and was improved. 
[0002] 

[Description of the Prior Art] About the hydropolymerization field which hydrogenates the conjugated-diene system 
polymer obtained by anionic polymerization, and is acquired, the hydropolymerization field acquired considering Ti 
system compound given in the hydropolymerization field and JP.59-1 33203.A which carry out a hydrogenation and are 
obtained using metal catalysts, such as nickel, Co, Pd, and Pt, as a catalyst is known. Although the 
hydropolymerization field with which the hydrogenation of the double combination based on a conjugated diene is 
carried out to these hydropolymerization fields 90% or more is known, when one chain of the hydropolymerization fi Id 
is taken out, the present condition is that neither an analytical method nor a symptom is yet developed about the 
hydropolymerization field with which the polymer consists only of the technique of checking whether it being the 
polymer by which the hydrogenation was carried out completely 100%, or a polymer by which the hydrogenation was 
carri d out completely 1 00%. 
[0003] 

[Problem(s) to be Solved by the Invention] although, as for the hydropolymerization field acquired until now, the 
th rmal stability was improved by being markedly alike with a decrement of double combination, weatherability, 
ozone-proof nature, etc. are far inferior compared with the polyethylene which does not have double combination at 
all for ****** rare ****** double combination, and, it was asked for the enhancement Let it be a technical probrem 
that this invention improves the weatherability of such hydropolymerization field. 
[0004] 

[Means for Solving the Problem] As a result of inquiring zealously that this invention persons should improve the 
above-mentioned weatherability, the rate of a mean hydrogenation of the conjugated-diene system polymer by which 
th hydrogenation was carried out is 90% or more. And the component which is the molecular weight of the highest 
domain of the hydropolymerization field in front of an ozonolysis when the ozonolysis of this hydropolymerization fi Id 
is carried out and the component which has the same molecular weight, That is, in the hydropolymerization field th 
molecular weight component of the high domain which does not receive an ozonolysis recognizes [ the field ] the 
amount presence of specialization, it found out that weatherability was improved remarkably. 

[0005] The conjugated-diene polymer obtained by anionic polymerization or a vinyl aromatic-hydrocarbon content th 
invention in this application Namely, the copolymer of 70 or less % of the weight of a conjugated diene, and a vinyl 
aromatic hydrocarbon, Or it is the hydropolymerization field which comes to hydrogenate the aliphatic double 
combination mainly based on a conjugated diene in the polymer which consists of those mixture. The length of 
p rpendicular L lengthened to the base line from the summit of the peak of the maximum molecular weight compon nt 
of a peak in GPC curve (A) which this hydropolymerization field normalized is set to LI. When setting to L2 distanc 
on p rpendicular L of the intersection and the base line to which GPC curve (B) intersects perpendicular L when 
elution time is made in agreement and GPC curve (B) which the decomposition product which carried out the 
ozonolysis of this hydropolymerization field normalized is laid on top of GPC curve (A), The rate (H) of a mean 
hydrogenation of the double combination based on a conjugated diene characterized by L2/L1 being 0.02 or more and 
(%) are the values with which it is satisfied of the following general formula (1), and the weight average molecular 
w ight of the styrene conversion obtained by GPC is concerned with the hydropolymerization field of 
30,000-1,000,000. 
[0006] 
[Formula 2] 

2 7 0 0 0 0 0 

90£H£100 ••■ (1) 

Mwx (100-S) 



H r , GPC is a gel permeation chromatograph which is a kind of the molecular weight measurement of a polymeric 
mat rial, and GPC curve is a molecular-weight-distribution curve measured by GPC. 

[0007] If this invention is explained in detail, the ozonolysis method used for this invention can be perform d by 
Tanaka's t al. techniqu . for example, — Y.Tanaka, H.Sato, Y.Nakafutami, Y.Kashiwazaki, Macromolecules, 16 (12), and 
1925 (1983) It is the technique of a publication. When the mol cular weight distribution of th decomposition polymer 
obtain d by the d scribing [ abov ] ozonolysis m thod are measured using GPC which measured the molecular 
weight distribution of the polym r after a hydrogenation and molecular weight distribution ar [ th re is no chang in 
the GPC curv and ] compl t ly in agreement, it can be said that the hydropolymerization fi Id did not receive an 
ozonolysis. However, this does not show that a hydrogenation is carried out compl tely [ this hydropolym rization fi Id 
] 100%. In the invention in this application, it is required for the amount of hydropolym rization fi Id compon nts which 
did not receive this ozonolysis to exist mor than the amount of specialization, and the assay is set to below. 
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[0008] Wh n elution time is made iri^^ftment and GPC curve (B) which th decoJ^MPtion pr duct which carried ut 

the ozonolysis of this hydropolymerization fi Id normaliz d is laid on top of GPC curvlTA) which the conjugated-di ne 

system polymer in front of a hydrog nation normalized at GPC curve (A) S t to L1 the I ngth of p rp ndicular L 

I ngthen d from the summit of th p ak of the maximum molecular weight component to the base lin among th 

p aks in GPC curv (A), and distance on perpendicular L of th intersection and the base lin to which GPC curve (B) 

int rs cts perpendicular L is set to L2. L2/L1 is calculated and it is defined as th amount of hydropolymerization 

fi Id components which did not r c ive an ozonolysis with this amount of L2/L1. 

[0009] Th rate (H) of a mean hydrogenation of th invention in this application and (%) ar th valu s with which it is 
satisfied of a g neral formula (1), th hydropolymerization field whos L2/L1 is 0.01 or more uses Ti compound of a 
publication for JP,59-133203,A or JP.60-79005.A as a hydrogenation catalyst and it can obtain it by the continuity 
hydrogenation technique which extracts a product continuously while it supplies continuously a hydrogenation 
catalyst, hydrogen gas, and the non-hydropolymerization field to the reaction vessel with an agitator. Since the 
polymer from which the rate of a hydrogenation is different within a hydrogenation reaction vessel exists, although th 
extracted hydropolymerization field not only also turns into the polymer with the rate distribution of a hydrogenation, 
but t nds to become the rate of a low hydrogenation by this continuity hydrogenation method compared with a batch 
hydrogenation method, the hydropolymerization field of the rate of a high hydrogenation can be stably acquired by 
holding more than for 3 minutes in piping transported to a degasifying tub from a hydrogenation reaction vessel. 
[0010] Generally, by this reaction technique, although the hydrogenation reaction of the batch type which the 
hydrogenation reaction performed using metal catalysts, such as nickel, Co, Pd, Pt, and Ti, supplies the 
conjugated-diene system polymer in front of a hydrogenation and a hydrogenation catalyst to a hydrogenation 
reaction vessel, and introduces hydrogen gas by the predetermined pressure is used, if repeating and performing a 
hydrogenation reaction **** or hydrogenation reaction time is lengthened, the rate of a mean hydrogenation will 
approach to 100%. However, L2/L1 of the hydropolymerization field acquired at a such batch type hydrogenation 
r action is about zero to 0.01 low value. That is, at a batch type hydrogenation reaction, in order that a disconnection 
of the chain of almost all polymer chains may break out according to an ozonolysis, this L2/L1 becomes less than 
0.02, and tensile strength falls in the weathering test according [ this hydropolymerization field ] to fade meter for a 
short time. A fall of the tensile strength according [ the hydropolymerization field whose L2/L1 the rate (H) of a mean 
hydrogenation of the invention in this application and (%) are the values with which it is satisfied of a general formula 
(1) on the other hand, and is 0.02 or more ] to a weathering test is the parvus. It exists, although this has the few 
amounts of the polymer chain which is not decomposed at all by the ozonolysis, and since many macromolecule 
fractions are contained also after the ozonolysis, it is thought that the fall of the tensile strength by the weathering 
t st decreased. 

[0011] The rate (H) of a mean hydrogenation of the hydropolymerization field of the invention in this application and 
(%) are values with which it is satisfied of a general formula (1). If the rate of a mean hydrogenation becomes less than 
90%, the weatherability and the thermal stability of the hydropolymerization field fall and are not desirable. Moreov r, 
exceeding the domain of a general formula (1) and making it the high rate of a hydrogenation reduces a productivity 
r markably, or a disconnection of the polymer chain by the hydrogenation reaction breaks out, and the mechanical 
prop rty of the hydropolymerization field falls. 

[0012] As weight average molecular weight (Mw) of the styrene conversion for which it is asked by GPC, the 
molecular weight of the hydropolymerization field of the invention in this application is 30,000-1,000,000, and is 
40,000-500,000 preferably. If the mechanical strength of Mw of the hydropolymerization field is not enough at less 
than 30,000 and it exceeds 1,000,000, the handling of a polymer will become difficult. 

[0013] The conjugated-diene polymer from which the hydropolymerization field of the invention in this application is 
acquired by anionic polymerization, A vinyl aromatic-hydrocarbon content Or the copolymer of 70 or less % of the 
w ight of a conjugated diene, and a vinyl aromatic hydrocarbon, It is the hydropolymerization field which comes to 
hydrogenate the aliphatic double combination mainly based on a conjugated diene in the polymer which consists of 
thos mixture, or to a conjugated diene Although 1, 3-butadiene, 2-methyl -1, 3-butadiene (isoprene), 2, 3-dimethyl 
-1, 3-butadiene, 1, 3-pentadiene, 1, 3-hexadiene, 1, and 3-cyclohexadiene etc. can be used Generally 1, 3-butadiene, 
th 2-methyl -1, and 3-butadiene (isoprene) are used. Moreover, styrene, o-methyl-styrene, p-methyl-styrene, 
p-tert-butyl styrene, alpha-methyl-styrene, vinyl naphthalene, vinyl anthracene, 1, and 1-diphenylethylene etc. can 
b used for a vinyl aromatic hydrocarbon. Generally styrene, alpha-methyl-styrene, 1, and 1-diphenylethylene is us d. 
These conjugated dienes and a vinyl aromatic hydrocarbon may use not only one sort but two sorts or more. 
[001 4] The following polymers are contained in the polymer obtained by anionic polymerization using these conjugat d 
dien s and a vinyl aromatic hydrocarbon by the joint gestalt of a monomer. Namely, a conjugated-diene homopolymer, 
the random copolymer of a conjugated diene and a vinyl aromatic hydrocarbon, The polymer of the so-called taper 
structure where the composition changes continuously in the random fraction of a conjugated diene, the block 
copolymer of a vinyl aromatic hydrocarbon and a conjugated diene, and a vinyl aromatic hydrocarbon, The taper 
polymer from which the block polymer from which the microstructure (a vinyl, *♦**, transformer) based on a 
conjugated diene is different, and a microstructure change continuously, The block copolymer which consists of a 
random copolymer from which a vinyl aromatic-hydrocarbon content is different, 2 organic-functions 
/ distributor-shaft-coupling polymer obtained by the coupling agent, the branching agent, or heat branching, Although it 
is a polymer with the large molecular weight distribution by the multi-stage addition and compulsive deactivation of 
the shape of a straight chain, the letter polymer of branching, and an initiator which are acquired by the radial 
polymer, the letter polymer of branching, and the polyfu notional polymerization initiator, and the composition 
distribution etc., the above-mentioned polymer and the polymer obtained with the combination of a copolymer are also 
contained. The hydropolymerization field which carries out the hydrogenation of th block copolymer which has at 
I ast two blocks which make a vinyl aromatic hydrocarbon a subject in th s polymers, and has at I ast on block 
which mak s a conjugat d di n a subject, and is acquired is us ful esp cially as a bas polymer of an elastom r 
constituent. 

[001 5] Th copolymer of 70 or I ss % of th weight of a conjugated diene and a vinyl aromatic hydrocarbon or the 
polymer which it b comes from thos mixture can be obtained by the anionic polymerization method th 
conjugated-di n polymer obtained by thes anionic polymerization or a vinyl aromatic-hydrocarbon content is 
well-known. As for th solvent which can be used for a polymerization reaction, a straight chain, branched chain and a 
cyclic-hydrocarbon solvent, for exampl , butane, a but ne, a pentan , a h xane, an octane, a cyclohexane, benz ne, 
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tolu ne, a xylene, a d calin, a t tral n and cyclic ther, for xampl , diethyle ****** hydronalium furan, 

etc. ar mentioned. Th y ar a hexane and a cycloh xan preferably, n-butyl lithium, s c-butyl lithium, other 
alkali-m tal initiators, and a polyfunctions! initiator can also be used for the initiator us d for a polymerization. 
[0016] Although it is possibl from -78 degre s C to 150 degrees C, suitabl polym rization t mperatur is 10 d gr es 
C - 120 d grees C preferably, in order to control th microstructur of a productivity and a polymer. In order to 
control the microstructur of a polym r, the polymerization of the polar compound can also be add d and carried out, 
as a polar compound, an eth r compound and th 3rd class amino compound ar used, for example, a tetrahydrofuran, 
a jig lim , a tetram thylethylen diamine, a screw-oxo ****** propane, etc. are mentioned. Distributor shaft coupling 
of the activity living-polymerization field can b carried out, and it can also consider as the polymer of a straight chain 
or branched chain. A halogenated compound, an epoxy compound, a carbonyl compound, etc. are in a coupling agent, 
for xample, a silicon tetrachloride, a carbon tetrachloride, 2 ethylene bromides, a diglycidyl compound, ethyl acetat , 

tc. are mentioned. In order to make the activity part living-polymerization field deactivate during a polymerization, 
the compound with an active hydrogen can also be added. 

[001 7] The polymer which the polymerization completed makes the living-polymerization field deactivate with 
r maining as it is or alcohol, water, and hydrogen gas, a hydrogenation reaction can also be presented with it, and a 
hydrogenation reaction can also be presented with it once it takes out a polymer from a solution. To the alcohol to 
us , a methanol, ethanol, propanol, the isopropanol of the alcohol of carbon numbers 1-12, etc. are desirable. 
[0018] Ti compound is used for the hydropolymerization field of the invention in this application as a hydrogenation 
catalyst, and it can obtain it by the continuity hydrogenation technique which extracts a product continuously whil it 
supplies continuously a hydrogenation catalyst, hydrogen gas, and the non-hydropolymerization field to the reaction 
v ss I with an agitator. As for the polymer which the continuity hydrogenation reaction was presented with it one it 
stored the polymer obtained by the batch polymerization in the buffer tank, and was obtained at the continuity 
polymerization reaction, it is desirable to present a continuity hydrogenation reaction continuously as it is. 
[0019] It is necessary to add the catalyst which some from which hydrogenation activity changes during a store in a 
hydrogenation catalyst also have in the status which shows ** and high activity to a reaction vessel. Therefore, it is 
necessary to add continuously the catalyst with short time to show high activity to a reaction vessel in the status 
which shows the optimum activity, adjusting a catalyst continuously, and after the long catalyst of time to show high 
activity on the other hand adjusts a catalyst beforehand, it can be added to within a time [ holding high activity ] at a 
small quantity [ every ] per— continuum reaction vessel. A desirable hydrogenation catalyst is a Ti compound 

xpr ssed with the following general formula 2. 
[0020] 

[Formula 2] Cp2 MRR' ... (2) 

R and R' expresses among [formula the base as which a halogen and a carbon number are chosen out of the alkyl of 
1-12, and an aryl in the metal with which M is chosen out of titanium, a zirconium, and a hafnium in the 
cyclopentadienyl group by which Cp may be replaced by the alkyl group, and even if R and R' is the same, they may 
diff r. ] 

[0021] As a concrete Ti compound, a screw (eta5-cyclopentadienyl) titanium dimethyl, A screw 
(eta5-cyclopentadienyl) titanium diethyl, a screw (eta5-cyclopentadienyl) titanium dipropyl, Screw 
(eta5-cyclopentadienyl) ************-n-butyl, Screw (eta5-cyclopentadienyl) ************-sec-butyl, A screw 
(eta5-cyclopentadienyl) titanium dihexyl, a screw (eta5-cyclopentadienyl) titanium dioctyl, A screw 
(eta5-cyclopentadienyl) ************ methoxide, screw (eta5-cyclopentadienyl) ************ ethoxide, Screw 
(eta5-cyclopentadienyl) ************ propoxide, Screw (eta5-cyclopentadienyl) titanium jib ********, a screw 
(eta5-cyclopentadienyl) titanium diphenyl, Screw (eta5-cyclopentadienyl) ************-m-tolyl, Screw 
(eta5-cyclopentadienyl) ************-p-tolyl, Screw (eta5-cyclopentadienyl) ************- m , p-xylyl, A screw 
(eta5-cyclopentadienyl) ************-4-ethyl phenyl, A screw (eta5-cyclopentadienyl) ************-4-hexyl 
phenyl, A screw (eta5-cyclopentadienyl) ************ phenoxide, Screw (eta5-cyclopentadienyl) titanium difluorid , 
Scr w (eta5-cyclopentadienyl) titanium dibromide, screw (eta5-cyclopentadienyl) titanium dichloride, Screw 
( ta5-cyclopentadienyl) titanium dibromide, screw (eta5-cyclopentadienyl) ************ iodide, A screw 
(eta5-cyclopentadienyl) titanium chloride methyl, Screw (eta5-cyclopentadienyl) titanium chloride ethoxide, a screw 
( ta5-cyclopentadienyl) titanium chloride phenoxide, a screw (eta5-cyclopentadienyl) titanium dibenzyl, etc. are 
m ntioned. these are independent — it is — it can combine and use Compounds desirable of these are screw 
(eta5-cyclopentadienyl) ************- m -tolyl, screw (eta5-cyclopentadienyl) ************-p-tolyl, and screw 
( ta5-cyclopentadienyl) titanium dichloride. 

[0022] Metallic compounds and an organometallic compound are mentioned to the compound which returns these Ti 
compounds. As an organometallic compound, an organic lithium compound, an organic sodium compound, an organic 
potassium compound, an organic zinc compound, an organic magnesium compound, and an organoaluminium compound 
are mentioned, and an alkali-metal hydride, an alkaline-earth-metal hydride, etc. are mentioned to metallic 
compounds, n-butyl lithium, sec-butyl lithium, phenyl sodium, sodium naphthalene, potassium naphthalene, dibutyl 
magnesium, diethyl magnesium, a triethylaluminum, triisobutylaluminum, diethyl aluminum chloride, ethyl aluminum 
dichloride, ethylaluminiumsesquichloride, a diethyl aluminum hydride, methyl aluminoxane, a sodium aluminum hydrid , 
etc. are mentioned to a concrete compound, and you may use for it combining these. Although the mixing ratio of 
th s compounds and Ti compound changes with combination of each compound, it is the domain of 0.01-10 in a mole 
ratio to Ti compound. It is required in order for making a hydrogenation reaction perform with the mixing ratio with 
sufficient hydrogenation activity to obtain the rate of a high hydrogenation. 

[0023] It is effective in order for performing the reduction reaction of Ti compound to the bottom of presence of th 
polymer which has aliphatic double combination to maintain a hydrogenation catalyst at high activity. As a polymer 
which has a d sirable aliphatic doubl combination, th polymer of 1 and 3-butadi ne or an isopren is m ntioned and 
500 or more and 10,000 or less liquefi d polymer has d sirable number average mol cular weight from handling. 
Furthermor , if alcohol tc. is added, a hydrog nation catalyst is maintainable with high activity, a carbon number is 
alcohol of 1-12, and, as for desirabl alcohol, a methanol, ethanol, a ******** Norian, etc. ar m ntioned. 
[0024] Although the continuity hydrogenation r action using other metal system catalysts is also possibl , it becomes 
the reaction condition which suppli s the catalyst and polymer of a het rog neous system in a high-pr ssur r action 
vessel to which a pressur moreov r xceeds IMPa continuously, a facility will b come v ry big, and it is 
disadvantag ous for the comm rcial production. Although the sam thing as the solvent used for the polym rization 
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t nation i 



r action m ntiohed previously is poB^^for the solvent used for a hydrogenation t^^non, the hydrogenation of the 
solvent with aliphatic doubl combination is carried out, and it may turn into th solvent of saturation combination. 
[0025] Th s hydrogenation r actions ar xoth rmic reaction and it is desirable to control preferably 40-150 
degr es C of hydrogenation t mperatur at 60-120 d gre s C by suitabl t chniqu . The activity of a catalyst falls 
and is not desirable, and at less than 40 d gr es C, a r action rate becomes remarkably slow and a productivity is 
inferior with th conditions xc ding 1 50 degrees C. Although th pr ssur of the hydrogen to use may exce d 
1 MPa, it is possibl to fully obtain the rat of a high hydrogenation by the pr ssure of 0.1 -1 MPa. Th rate of a mean 
hydrog nation of the hydrog nation polymer obtain d if m an flow-tim of th polymer in a hydrogenation reaction 
v ss I is lengthened can be enlarged. Although the residence time is determined from the rate of a mean 
hydrogenation, and a productivity, desirable mean flow-time is 10 - 100 minutes. 

[0026] The hydropolymerization field can be stably acquired by holding more than for 3 minutes in piping transported 
to a degasifying tub from a hydrogenation reaction vessel, and the hydropolymerization field of the rate of a 
hydrogenation with the hydropolymerization field of 90% or more of the rate of a hydrogenation still expensive between 
th migrations in piping is acquired especially within a hydrogenation reaction vessel. This does not have that the 
polymer of a new non-hydrogenation mixes in piping, and is presumed because the hydrogenation reaction of the 
unreacted hydrogen gas and the unreacted polymer which remained in piping is performed efficiently. Although 

I vation of sufficient rate of a hydrogenation will not be acquired if time to pile up in piping which the 
hydropolymerization field transports is shorter than 3 minutes, the prolonged residence time is unnecessary, and ev n 
if it piles up, there is nothing for 20 minutes or more that the rate of a hydrogenation improves further. Although th 
r ducing valve for carrying out a degasifying may be in any position of piping transported to a degasifying tub from a 
hydrogenation reaction vessel, if it installs in the desirable position near a degasifying tub, it will be easy to obtain th 
rat of a high hydrogenation. It is effective in order for preparing installing a static mixer in piping **** or a churning 
mixing chamber to also attain the rate of a high hydrogenation. 

[0027] After a hydropolymerization field solution removes a polymerization-catalyst residue and a hydrogenation 
catalyst by well-known technique if needed, processes changing into a stable compound etc. and also adds a stabiliz r 

tc, by well-known technique, it can remove a solvent and can collect them as a polymer. A polymer solution is 
thrown in in the technique of drying, after removing a solvent by the technique and the steam stripping which are 
dir ctly deliquored from a polymer solution to such recovery technique, and the suitable poor solvent which does not 
melt a polymer, it considers as a solid-state, and there is the technique of collecting etc. 

[0028] there are stabilizers, such as a ********** phenol system, the Lynn system, a sulfur system, and an amine 
syst m, among the stabilizers which can be added, and these are independent — or it can combine and use When 
using an extruder for recovery of a polymer, these stabilizers can also be added using an extruder. An additive, for 
example, a light stabilizer, an ultraviolet ray absorbent, a softener, a plasticizer, an inorganic bulking agent, a coloring 
agent, a lubricant, a flame retarder, an antistatic agent, a usual foaming agent or other usual resins, and an elastomer 
can be blended and used for the acquired hydropolymerization field out of this. The hydropolymerization field of this 
invention is excellent in weatherability, and is useful especially as a raw material polymer of a resin constituent or an 
elastomer constituent. 

[0029] The hydropolymerization field of this invention can also be denaturalized and used. There are technique of 
combining the compound reacted to the activity terminal of a polymer, the technique of carrying out the graft of th 
compound which has a direct functional group in a hydrogenation polymer chain, etc. as denaturation technique. 
Esp cially the denaturation hydropolymerization field that alpha [ including a maleic anhydride or glycidyl methacrylate 
], beta-un saturation dicarboxylic-acid, alpha, and beta-un saturation monocarboxylic acids and those derivatives are 
made to react to the hydropolymerization field in radical, and is acquired is useful as a compatibility-ized agent of 
various kinds of resins. 
[0030] 

[Example] Although an example explains this invention concretely below, this invention is not limited at all by thes . 
M asurement of the rate of a <measurement of rate of hydrogenation> hydrogenation was performed using 280MHz 
proton NMR. 

[0031] A <ozonolysis> ozonolysis is Y.Tanaka, H.Sato, Y.Nakafutami, Y.Kashiwazaki, Macromolecules, 16 (12), and 1925 
(1983). Based on the technique of a publication, the 100mg polymer was melted in 50ml chloroform, and the oxygen 
gas which contains ozone 1 .5% at -30 degrees C was introduced by the 150ml flow rate for /, and was performed. The 
end was made into the 1 minute back after the potassium iodide solution became yellow. v - 
[0032] <Example of a polymerization> After having taught 1151. of the cyclohexanes dried and refined, 400g of 
t trahydrofurans, and 2.1 kg of styrene to the 200I. autoclave which carried out the nitrogen purge and carrying out a 
t mperature up to 70 degrees C, the cyclohexane solution containing 6.4g of n-butyl lithiums was added, and the 
polymerization was performed. Then, 1 , 9.8kg of 3-butadienes, and 2.1 kg of styrene were added serially, after 
completing a polymerization, 2.5g of methanols was added, and number average molecular weight obtained [ about 1 80 
000, 1 of a polybutadiene fraction, and 2-vinyl joint content ] the perfect block-copolymer solution of SBS structur 
which is 35%. Let this block copolymer be a polymer (A). 

[0033] 21. of the cyclohexanes dried and refined is taught to the reaction container carried out the <adjustment 1 of 
hydrogenation catalyst> nitrogen purge. After screw (eta5-cyclopentadienyl) ************ (p-tolyl) 40 millimole and 
molecular weight melt 1 of about 1000, and 1 50g (1 , 85% of 2-vinyl joint ****s) of 2-polybutadienes, Added the 
cyclohexane solution containing n-butyHithium 60 millimole, it was made to react at 25 degrees C for 5 minutes, 
addition churning of the n-butanol 40 millimole was carried out immediately, and it saved at the room temperature. Let 
this solution be a hydrogenation catalyst solution (a). 

[0034] 1 1, of th toluene dried and refined was taught to th reaction contain r carried out th <adjustm nt 2 of 
hydrogenation catalyst> nitrogen purge, and scr w (eta5-cyclop ntadi nyl) titanium dichloride 20 millimol and 
mol cular weight melted 1 of about 1000, and 80g (1, 57% of 2-vinyl joint ****s) of 2-polybutadi nes in it. Add d the 
cyclohexane solution which contains tri thylaluminum 120 millimol in this solution, and it was made to react at 25 
degr es C for 2 minut s, and was immediately sav d in 0-degree C cold storage. L t this solution b a hydrogenation 
catalyst solution (b). 

[0035] (Exampl 1 of a comparison) 20I. of th cyclohexane solutions of the polymer (A) obtained in th exampl of a 
polymerization was taught to th 30I. autoclav which carried out the nitrogen purge, the hydrog n substitute was 
carried out, the pressure up was carried out to hydrogen pre ssur force 0.7 MPa (gage pressure), and the temperature 
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up of the temperatur was carried c^H^70 degrees C. Next, supplying hydrogen f ours, while 200ml (a) of 
hydrogenation catalyst solutions wasaaded, agitating was continu d so that th hydrogen pressure force may b set 
to 0.7MPas (gag pressur ). The hydrogenation polymer was deliquored directly and obtain d about 2kg. The rat of a 
mean hydrog nation of the obtained polymer was 98.3%. L t this polymer b a hydrogenation polymer (1). Mor ov r, 
although GPC curve (A) of a hydrogenation polymer (1) and GPC curve (B) of the d composition product which 
carri d out th ozonolysis of th hydrogenation polymer (1) wer shown in drawing 1 , L2/L1 was 0. 
[0036] (Example 1)1 01. of th cyclohexane solutions of the polymer (A) obtained in the aforementioned exampl of a 
polymerization was taught to th 1 51. autoclav which carri d out th nitrog n purge, the hydrogen substitut was 
carried out, the pressure up was carried out to hydrogen pressure force 0.7MPa (gage pressure), and the temperature 
up of the temperature was carried out to 70 degrees C. Next, supplying hydrogen for 1 hour, while 100ml (a) of 
hydrogenation catalyst solutions was added, agitating was continued so that the hydrogen pressure force may be set 
to 0.7MPas (gage pressure). When the little sampling of this polymer was carried out, the rate of a mean hydrogenation 
was 97.8%, and L2/L1 was 0. Next, while the solution of a polymer (A) was added by the 250ml flow rate for /and the 
hydrogenation catalyst solution (a) was continuously added from the lower part of an autoclave by the 2.5ml flow rate 
for /, piping was installed in the degasifying tub from the upper part of this autoclave, the hydrogenation polymer was 

xtracted continuously, and the continuity hydrogenation was performed. Reaction temperature was controlled to 
keep at 70 degrees C, and the hydrogen pressure force was controlled to 0.7MPas (gage pressure). The temperatur 
of th polymer solution in front of 15 minutes and a degasifying tub of the mean flow-time of the polymer in piping 
from an autoclave to a degasifying tub was 40 degrees C, and mean flow-time with a temperature of 60 degrees C or 
less was 10 minutes, the place which sampled the polymer 4 hours after after starting the continuity hydrogenation — 
the rate of a mean hydrogenation of a hydrogenation reaction-vessel outlet and a degasifying tub inlet — 96.1% and 
98.2% — it is — L2/L1 — respectively — 0. — it was 04 and 0.04 GPC curve (A) of these hydrogenation polymers 
and GPC curve (B) of those hydrogenation polymer decomposition products which carried out the ozonolysis are 
shown in the drawing 2 and the drawing 3 . After these 4th hour, it deliquored directly from the polymer solution 
sampled by the degasifying tub, and the 2kg hydrogenation polymer (2) was obtained. 

[0037] (Example 2) According to the aforementioned example of a polymerization, number average molecular weight 
obtained the perfect block copolymer of SBS structure of about 1 78000 except performing a monomer addition in the 
ord r of 2.4kg of styrene, 9.2kg of butadienes, and 2.4kg of styrene. According to the example 1 , the hydrogenation 
reaction was performed using this polymer and hydrogenation catalyst (b). The heat insulation of the hydrogenation 
catalyst (b) was carried out, and it was used for 0 degree C just before addition, and was used in within 12 hours aft r 
a catalyst preparation. As for the rate of a mean hydrogenation in the batch hydrogenation of 1 hour, the 
hydrogenation time of L2/L1 was 0 96.4%. the place which sampled the polymer in the 4th hour after changing to the 
continuity hydrogenation by the same technique as an example 1 — the rate of a mean hydrogenation of a 
hydrogenation reaction-vessel outlet and a degasifying tub inlet — 95.3% and 96.9% — it is — L2/L1 — respectiv ly 
— 0. — it was 03 and 0.03 

[0038] (Example 3) The polymerization was performed according to the aforementioned example of a polymerization, 
and number average molecular weight equivalent to a polymer (A) obtained the polymer of 181,000. Using this polym r, 
piping of a degasifying tub was extended from the hydrogenation reaction vessel of an example 1, the sampling nozzle 
was installed in fiye places, it changed from the batch hydrogenation to the continuity hydrogenation by the techniqu 
of an example 1 , and the hydrogenation reaction was performed using the hydrogenation catalyst (a). After changing to 
the continuity hydrogenation, the mean flow-time from the rate of a mean hydrogenation of the hydrogenation polymer 
sampled from each sampling nozzle 4 hours after, L2/L1, and a hydrogenation reaction vessel to each sampling nozzl 
was as the following table 1 . 
0039] 

/Table 1] 
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[0040] (Example 2 of a comparison) The polymerization was performed according to the aforementioned example of a 
polymerization, and number average molecular weight equivalent to a polymer (A) obtained the polymer of 183,000. It 
taught the autoclave which used 20I. of this polymer solution for the example 1 of a comparison, and the 
hydrogenation was carried out hydrogen pressure force 6.9MPa and the hydrogenation temperature of 60 degrees C 
for 5 hours using the hydrogenation catalyst which consists of naphthenic-acid cobalt and a triethylaluminum. Th 
autoclave was returned to the ordinary pressure, the catalyst was added again, the pressure up of the hydrogen 
pr ssure force was carried out to 6.9MPas, it held at 50 degrees C for 3 hours, and the hydrogenation reaction was 
rep ated. After removing a hydrogenation catalyst using hydrogen peroxide solution and a tartaric acid, it deliquored 
dir ctly and the 2kg hydrogenation polymer (3) was obtained. As for the rate of a mean hydrogenation of this 
hydrogenation polymer (3), L2/L1 was 0.01 at 99.7%. GPC curve (A) of a hydrogenation polymer (3) and GPC curve (B) 
of a hydrog nation polym r (3) decomposition product which carri d out the ozonolysis are shown in drawing 4 . 
[0041] (An exampl 4, examples 3 and 4 of a comparison) W atherability of th lastomer constituent using th 
hydrogenation polymer (2) obtained in an example 1 and th xamples 1 and 2 of a comparison, (1), and (3) was 
evaluated. To each hydrog nation polymer 100 section, the used combination composition is th softener (Idemitsu 
Kosan make, PW380) 90 s ction, the polo propylen (Asahi Ch mical Industry mak , M1600) 35 section, the stabilizer 
(product [ made from Ciba-Geigy ], lrganox-1076) 1 section, th light- stabilizer (American ACC company make, 
************ UV3346LD) 0.3 s ction, and th calcium-st arat 0.5 section, and pelletized this composition at the 
resin temperatur of 235 degre s C using the biaxial xtruder (IKEGAI steel company mak , PCM-30) 2JIS dumbb II 
of No. 3 which carried out the press forming at 200 degrees C using the obtained p Net was creat d from the sh et of 
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!0042] 
[Tabl 2] 






JtlMWS 




L2/L1 


(2) 
9 8.2 
0.0 4 


(1) 
9 8.3 
0.0 0 


(3) 
9 9.7 
0. 0 1 


ffiSNrm (Hr) 


CMP a) 


0 

1 0 0 

2 0 0 
5 0 0 


1 6. 4 
1 3. 2 
1 0. 7 
6. 7 


1 5. 6 
1 0. 7 
6. 9 
3. 3 


1 6. 2 
1 1. 1 
7. 2 
3. 5 



[0043] 

[Effect of the Invention] L2/L1 of this invention is excellent in weatherability, and, as for the 0.02 or more 
hydropolymerization fields, it is useful especially as a raw material polymer of a resin constituent or an elastomer 
constituent. Moreover, the denaturation hydropolymerization field which the compound which has a functional group is 
made to react to the hydropolymerization field of this invention, and is acquired is useful as a compatibility-ized ag nt 
of various kinds of resins. 



[Translation done.] 
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★ NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has b n translated by comput r. So the translation may not reflect the original precis ly. 
2.**** shows th word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is GPC curve which the hydrogenation polymer (1) obtained in the example 1 of a comparison and the 
decomposition product which carried out the ozonolysis of it normalized. 

[Drawing 2] The rate of a mean hydrogenation sampled in the example 1 at the hydrogenation reaction-vessel outl t 
is GPC curve which the hydrogenation polymer which is 96.1%, and the decomposition product which carried out the 
ozonolysis of it normalized. 

[Drawing 3] It is GPC curve which the hydrogenation polymer (2) obtained in the example 1 and the decomposition 
product which carried out the ozonolysis of it normalized. 

[Drawing 4] It is GPC curve which the hydrogenation polymer (3) obtained in the example 2 of a comparison and the 
dec mposition product which carried out the ozonolysis of it normalized. 
[D scription of Notations] 

A GPC curve which the hydrogenation polymer (1 ) normalized (A) 

B GPC curve which the hydrogenation polymer (1) which carried out the ozonolysis normalized (B) 
L The perpendicular drawn from the summit of the peak of 1 to the base line 
L1 The length of perpendicular L 

L2 Distance on perpendicular L of the intersection and the base line to which CPC curvilinear B intersects 
perpendicular L 



[Translation done.] 
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g p cmmz§M&m< . iffi»**«4i:HSW: 

0 0%lS:£fc*m£*i;fcfc©T&SZ:<h£:^Tfc©Tte 

-tojeaasfcEATtcsa*. 

[0 0 0 8] *J»WOfc!a^X>*a^#:OiEaflSL/& 

GPcai (a) k, m#m*&***v >tmhfzft 
#m<DjEMfcisfcGPcmm (b) *®&mmz~m.2 

iTrGPCftSS (A) Jca^a-g-to-tirfct^rfc. GPCft 

& (a) \z*»*\z-? <D5%&kft=?mjm<nV'-9 

U GPCil (B) ^S^Lt32HT-5^t^-X 
7-f >4:©^ISlL±fl!tfeHH*L 2 tLT. L2/L1S 
3fc«>. Z.CDL 2/L 1 0l5t)oT^/^»$§ltt 
*»-3fc3jC»a^Mt«*i3e«T6. 

[0 0 0 9] #»»IJIJ©¥JS***' (H) (%) j&«HR 
it (1) SHJEtSflrPJU'sT, L2/Ll)i50. 0 1 
£*±T<fc£*Ssa-&#:tt#IWBB 5 9- 1 3 3 2 0 3^ 
|g^4#MBg6 0-7 9 0 0 5*&«K:BB«©T i it&M 

^mfmtLxmmL, #mm* *tkjr 



\z&im&mmmz&&m?mmfcwc>jmz£-DX&2> 
a-&#*>*«i*»fli*So rcm&mzuzrctfxti < , 

-5 H £ fc «k D . ^WtCitS*^©7fcgsfi-&#:£f#2> !1 

[0 0 1 0] — J3SfC. Ni, Co, Pd. P t, Ti& 
£©&BM(«£^Tfi 1 57K^£j£f;i, **Rl&lf fc# 

1 0 0%tCjfift<„ L^lxd©J;3^-y^5"f y©* 
iS(5r#5n^ii^©L2/L lttO~0. 0 

lSiKofE^a-r**. fiP%> K<y7*'f7a>*mEJ& 

Ttt^-y >ftffi\z <fc 0 «£:*,£:©# U T-filOiHHSO 
WWjWB*S&«>. uOL2/Ll«to. 0 2*itS 
0. tt*SSa^#J47x-F^-^-tJ:*iBfiltttt» 

©¥^*SS8* (H) (%) 8£ (1) ^^STSffi 
T&oT\ L2/L.l*!0. 0 2tA-hT^2)7K^a^# 
KBMi4KKfc«tS§IS3S«©{£T^/h$ ZLtliZ* 
V>ttffilz&-oX-k<ftffi2tlfc.i<^)-?~ft?m<»M 

&ftw&<^i£nx^ztz&\zMmimmz&2>3\&%i. 

[001 1 ] *S5!W©7l<^a-&#:©¥^7jcm* (H) 

(%) tt-flss; (i) ^^s-r^ffiT*^. 
*59o s«*isica:a t**a^fr©»«ttt3»s«aettA s 

ftTbXffSKft^. ifc. — «5S (1) ©^H5r® 

7kmfcfciz£%m&teftTM<DWWitfi&£:X7kmn 



J* 

OS 



[0 0 12] *HS^CD*Sl^*0»flHG p c-e 

^ttt>?>n^^u>mw(omm^^-m <mw> <tb 

T3 0, 0 0 0~1. 0 0 0. 0 0 01**0. !ifSL< 
(14 0, 0 00~5 0 0, OOOT&So MwA»3 0, 
0 0 0*«Tf^^^ffO»«W3fi***+»TJCc<. 
1 . 0 0 0. 0 0 0 £S£fl-©BlSa«» b < & 

-5. 

[0013] *m&w<D7kmm&m*T 

1. 3-:/t*$>X>, 2-^^-1, 3-^5?X> 
MV^» 2, Z- s J**f-)\/-\, 
>, 1, 3-^>3'> 5 X>. 1, 3—N+-y-^x>, 
1, 3 -S^D^-t^x>fc££>1^S££#T€r-5 
*», — iRfCttl, 3-^yI>, 2-*fMW-l. 3 

ji^SjKSMbJcsRfctt. x^k>, o-^^;i/X^k 

>, p-^^Jl/X^k^, p-tert-^HfP 
>. a-^^;PX^l^>. t-;l/t7^l/X fcfXJkT 
>H5-fe>. 1, l-^iZMfl/y&t^fflV^ 
CttfttS. -flSf'fctX^kX a-y-?MkX^ 

>. i , i -y7i^ji/xf i/>^ffli^ns. zm<=> 

2««±£fl!^T ! b«kV\, 

[0 0 14] ^ne»cD^SvX>i:fxj^^RC* 

m s)s liTTx^- >m^Ti# s *i2>a-&# K tt^E J V- 

J: D &>T<D£ o ftS^ft^sna. BP'S 

>ya-&#. aH-ma^f*:. #«#a-&#:. ^smm^ 

-7*ny tfe2f@^L. *fS-yI>$ifttt 

S^D y S'>S: < i 1 1 fit tS^D y ^ftl^ftS 

*«L/T»'e.n**3sa^ff^x7x 
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[0015] dne><D7x^->a-&Tf#e)ti-S)^ts> ? x 
>a-&#. hrxji/-»»*fiMb*3)t&w«3&« 7 o a 

*^^«-ene.(DS-&^?,^sa : &#:«^»<DT 

>. >^ ^>-fef>. h;kn>, 

*r~>U>* x#'J>, f N7'J>^itt. Sitfx-^' 
;k #JxJ;£vx^;Ux— r-;k ^h^fc h*n77»i<!: 
PtfWS. »iL<HAW>^y^D^U->T 

a-&{Cffl^?.M^J(C«. n-^^WU^^A. 
sec -:7^;i/U^£A^©7;k&U&MI»fc»l. # 

[0016] jifji^a^tastt, -7 i 5 o*c 
mffl-r2>fr#>\zizftg.L<izi ot:~i 2 omi>. 

iPbTa-&T<5Cltt>T#, ittft^ftil/Tttl-f 

; Wb^«K> 3»7$y fls-&*wtffl nsn. t*J a#t- h ^ 

tKn77X i^ify^f A, fh7^fMfu>^7 

^^©a^i-r^^tfcT^^o ttyf^y^mz 
ttADyxb^tt. x#+->^-&#). #;ktfx;wt;-§i-#j 

wxtfsafflam, wmtm.m, 2^tx 

^k>. y^'Jyy;Wb^, B«x7Jl/fc&G»t|itf 5 

n-s>o a^«ft— asoistt^u t*>ya-&#^«$-& 

[0 0 17] a^^Lfca^#:«^CDSS. a&sir* 

W7;i/n-;k tK, #*#*-eufcf>4fa£#«*fss 

attorn LfcibK^jsicw-r*;': it-?**. « 
v^T^n— jHc«^^y-;k x*y— jk 7"d/v 
-;k -fyyD/v-Mf, K*Sci*»6i 2 07;!/ 

[0 0 18] #«3S9i<OJ!KS&a^#:tt. T i 
S««tLTtfflU zKSSftySL 7K^7^X. *7K^a^ 

/N*-y5 i a^-et#?.n7c:a-&^«. -1A77 
a-&sj^-et# ^nfca-&#:«^© ssast rii^ETKm 

[0 0 19] 7jc^M«<Z)4 J T'«^4 1 IC7K^?Stt75^fr 



•5 £ iitfT'tZo ft * b WK^M^ttTIE©-^ 2 T 
[0 0 2 0] 

[ffc2] Cp 2 MR R' • • • (2) 

p^>^vxx;us£, Mtt^^-^A, s;;|/px>7 
A, /N7xC7A^e.S«n?>^S$:, R. R' «/\py 

>, i~i2 ©7;k^;k 7 u satin 

SSSab, R, R' Tfcg&oT^T&J; 
[0 0 2 1] JWfcttfcT ifl^fcfcbTtt, fX (tj 5 

t*X ( 77 5 -->:7P^>^>>XXJk f^-r>Ay7D 

f;k fx (t? 5 -->^D^>^v'xx;w ^xS'A 
v-n-T/^Mk fx (77 s ->^n^>^yi-ji/) 
^x^Av*- s e c-^;k fx ( 77 5 -v-^p^ 
>^vxx;k f^z^A^A+y;k fx (77 s 
£7P'<>^>'XXJk ^x^Av^^^Mk fx (77 
5 ->i7D^>^yX-JP) f^Ay/h+yK, 
fx (77 5 -y^o^>^yl-JW f^-i?Aylh 
fX ( 77 5 ->?0^^yI-JH ^X-? 

A^yn^^H. fx (77 5 -->^d^>^^xx 

)V) Mr5"F, fX (77 5 -->?P^> 

^yi-J» ^x^A-^xXJk fx (77 5 -~>£ 
D^>^yir;W ^^A-^-m-hUJk- fX 
(77 5 -^D^>^yIz;H ^X>7A:/-p-r- 
U;k fX (77 5 -^i7D^>^S?XXJI/) 
?J-m, p-*->UJk fX ( 77 5 '-is9ul>jri?X. 

-)D ^•^x^A> ? -4-x5 L ;P>'ix;k fx (77 5 
-yi'n'O^yir.Jl') ^5>—*5K~J- 4 -^->;U 
T7xx;k fX ( 77 5 -/^P'O^yl^W ^x 
^Ay7i;+yH, fX ( 77 5 ->?D^>^-/I- 

;W Wz^A^7M7-fK. fx ( 77 5 -->i7P^ 

>;J7>7XX;0 ^X^Av^PV-f H, fx (7? 5 - 
y^D / 05'yi;JW fi'^Ay^n^'f K« fX 

(77 5 -yjD'O^yl^W f^-^Ay^PV^ 
h\ fx (77 s -yi'n'O^yi-jW f^zyAy 

H. fX (t? 5 -yi7D^>^i?l-JW 
^r9A^D7-f Mm fX (7? 5 -->i7D^>^ 
yIz;H ^^x^A^P^-f Klh+W K, fX 

( 77 5 -y^P^^^i-JW ^X7A^n7-f F 

;7x/*->h\ fX (7? 5 -vi7D^>^vXXJl/) 

^ z9 a s** > swfc w ws. c: n <=> h#«t 

TffSbWb&Wi. fX ( 77 5 -y^D'OJyl- 
JP) f^-'JAv'-m-MJJK fX (77 5 ->^P^ 
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>*>?xx;W ?^;^Ay- p- h'J;^f X (77 s 
-vi7P^>^>5xx;i/) ^xtfA^n^-f 

[0 0 2 2] cns©T Hb£«£aK-r<Mfc£4fcKW: 

*jPMt^». *«a^s{k-&^*tfe.ns. *r$8&«<b 

*>^Aft:^«. #«i7;k5x^A{b-&#j^tf€)n, & 
JS<t-&Wc«7;k* U &JR2icXfc<Ki\ 7;k* u ±«^s 

JkJ^A, sec-^l/'Jf9A. 7i^th'J 
>7A, ±h'J'i7A^-7^k>, ^'J^A^^kX 
T'W^y^A, ^x^K^y^A, h'Jif 
;U7;k5x»7A, MM V^;kT;k5x^7A, 
JkTJkSX^A^P^'f H. X^;k7;k5x#A^D 
7-f K X^MkFJkSX^A-feX^P^-f h\ >?X^ 
;i,7JU3x"7A/W H. *^)U7Jl$.y 
tr-'J-yA7^5X9A/W Ffti^WSn. 

;ins£ffi^:bii-Tfflvvrfccfc^, ^nsro-fb-a-^it 

9TRftS*», T i fc&<MrlCtf bT^ifcTO. 0 1- 
1 0©$gBT&£. *»fiHt©J:V»JS^tfcT*»Srti:_* 

[0 0 2 3] T ifl;^»CDJl7cS«f3JB«SK2att^-* 

«ofc«>K:tt*r3&T*a. bi^IilteJ£ 2 fi£S-&£W 

TSl^tLTttl, 3-7^yI>^V7l/>ffl 

a^#**tfsn. wmfrrmtfis 0 ok±, 1 0, 

0 0 oKTo^i^W^Hifit^. jg 

1 2©7;k^-;UT^)D. *^/-;k x^y— ;k ^ 
[0 0 2 4] flSO#«*jSMflt*fflHfca*lbK*Srti:fe"I 

t>ffi*#«l M P a £0 fc.l$m<DK&mift\Z&X 

T&Kfo&mzfrz>mmw&i%\z±&te<b(Dizti.-2~cm 

H£ffilc tt^f UT& zfcmKJfcfCffl H S ns 7§«ti5fe 

t^tffcS'&s^^fflv^n^^ti^Dfew^Bj^T 

[0 0 2 5] cn60*ftR«fJ5!iKl6T» 0, 
^£7jfe-e7j<^aS^ 4 0-15 O^^ b < tt 6 0 - 1 

2 0*CKP>hP— JUf •5d£j&*g£L^o 15 0*0?: 

fc, 40 *c**T?ttR*6iifii*«* b < m < k> §-.m&# 

ffll^7K^<Z>JE7J«lMPa5:^Tfe^*toJ& 
V^t, 0. l~lMPaCQffi*T+7>ICii57K^^f#^) 

I^FIH] Sft < T * i: # 6 n<5 * U v - ®¥J%*i»s|s * 



tt*>6»«snsa«. ffsuv^wjfwsiBitti o~i 

0 OftT*$>2>„ 

[0 0 2 6] fcm&Smz. *«KJ6W^6JK^»fC 
WCfS^ii^tt, #fc*iSEJi&ltl*3T 9 0%J&Lh© 

Rje©**^xta^flsdio*assjC3W»*WKfTton 

S tlftt»39«, filBflHIO«MI«FlB]f4 1 &S& <« 20 ftU± 

i3xm\ZT&^®m\zmwtz> tmffmmm^r^. u 
i gmz7.27-4v>?s.**y- zmrnvtzz), &zwm 

CO 0 2 7] *^m^^Mtt, iHllCiSDTl^Stt 

y ^>^f\z^K>mm^om^rz<Dt>^mf^m. a 

[0 0 2 8] jfebnT#s^k»Jfc«t>^— K7x/- 

£ n £ tt^sfetta*--&*3-&xffl v> s £ t s . 

a^tc« z\ <DK canto* una. mxv&mtfm, <m 
twmwM* mm. -*imm, mm^mi mmu m 
m* mum, mm^±M. &im$>z>vmm<D®m j $>x. 

So 

[0 0 2 9] &5£m<D7kffiS>&m*&&LXm< / >Z>Z\£ 
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[0 0 3 0] 

im&m &T\zmmm\zj:vT*?&w&m<*mzmm 

<*aS*C3«^>*jR*©SI^tt2 8 0 MH z ©7d h 

[0 0 3 1] <*y>7*8?>*y>#fi^2Y.Tanaka, H. 
Sato, Y.Nakafutami, Y.Kashiwazaki, Macromolecules, 
16(12) . 1925 (1983) \ZtBMKD^mz&^X, 10 0 
5 Uy7Affl^'J V— £ 5 0 5 U 'J y hJW^DU^ 

Afc»*u -3owy>i. 5%^trm^^/x 
[0032] <m^m>^mmmvrc 200U7 h;u© 

mWklslzisZu^-V^l 1 5 
U7h)K x h5t h*P77>4 0 0 ^7A, X^U> 
2. l+n^7A5ttM< 7 0"CK:#«L/fca. n- 

^m^Lxm^n-ofco m*xi, z-y^^x.y 

9. 8+D^7A, Xfi/>2. l+P^ASIM 

LT, i¥^«>'i>ll 8 0, 0 0 0, *U7^yi 
>g&#© 1 , 2 - tf^Hg^W 3 5 %X&Z> S B 

^ftfi^^^'Jv- (A) tT5. 

[0033] <&mm<omi>&mmmisrzRfo® 

b'X (t? 5 -y^n'Oi'^I^) x^x^Av 5 
(p - h U;W 4 0 5 U^t^x*^ 1 0 0 0© 
1, 2-^U^vX> (1, 2-t-^il58 5 
%) 1 5 0 4^A£i£#eL£:«, n-7"WHJWA6 

o 5 u ; &;P^ty->^P'\+-to^^SaL.T2 5*c 

(a) <hT-5. 

[0 0 3 4] <7K^te<«©PS2>^e^LfcS^ 

(n 5 -->^n^>^^xx;W ^-7Ay^nU F 
205U ; EM»fIi(i^l 0 0 0ffll ) 2-7PUy^ 
vX> (1, 2 - fc'x;Mg-&«$ 5 7%) 8 0^7A^ 

^ji/£^tr>^D^+ir->^£?&bQbT2 5t;T2» 

SlSS-fr. «%(C0 c C©^iS«(C-»^bfc o ^©S^€r 
ftaMMftSMc (b) fTS. 
[0 0 3 5] (itmi 1 ) giUBi&Lfc 30U 7 h JU© 

*-vzv—7\zm&Mxnt>titz^)-?— (a) ©-> 

^P'\*-y->»«2 0 'J y h;U£rttjA^ 7K*B^LT 
7j<^l£^0. 7 MP a (y— vJE73) fC#flEL, iSSS 



J 



% 



(7) 
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(a) £2 0 0 5'J *)v h;MKiirtS£fc*>K:*3ftEE2; 
7 MP a (y-vffi^j) 5^***21^ 

8. 3%T&ofc. CC-Jfj7-**Iif!ij7- (1) 
fcT-B. *»#U"^— (1) ©GPCft^ 

(a) , *sj;dc*^uv- (i) ***/>ftmLr£ft 

WCGPCtS (B) SB IKS?-**, L 2 /Lite 
OTfc-Dfc. 

[0 0 3 6] <3!ig0iJ 1 ) gfStg&Lfc 15IJ7 hJKO 

*-h^u-^KWEa-&we»6nfc#'j"7 , -r (a) 

VT7k.mJEt)0. 7 MP a (-7*-vffi?j) fc#JBEU fi 

(a) tl0.0 3'JU7 h^Jn-r-StfbfCTfc^JE* 
rf^O. 7 MP a (y-VJ£U) fcfc3«fc3K:#**m 

<hC15v ¥*l#**tt9 7. 8%. L2/LlteOT& 
^(C^'J V- (A) 2 5 0 5 'J U y 

(a) * 2 . 55iJUyh 

hn-M. TkHEETiteO. 7MPa Vf—~?E3i) \z 

EW+o^uv-owwai^iiiitti 5», uxxmm. 
'j »«<oia*tt 4 0 x:t°& d , 6 0 "ckt© 

6. 1%, 9 8. 2%T'&K>. L2/Ll[Jftlftl 
0. 0 4, 0. 0 4Ti5of;. ^tlS©*^'J-7— © 



GPCII (A) . *J:lfcfr»/>fl*Lfc-eft&<D*S6 
Jp'Jv-^tiCGPCii (B) <5ria2i3j;U;0 3IC 

UV- (2) 

[0037] (nmm2) =E;-?-mi)um$:7,?-u> 

2. 4 + :/^$?X>9. 2*D^A» X? 

U>2. 4*P^7ACDJHTff5eW1-ttWBBa^«C«£ 
V>> »¥^^«36UfiJ 1780 0 0OSB S«it©55£ 

(b) te^Jj0iMfj£TOX;(C«ftbT&fflU 

1 2f%mskto-vmmLtz. jkmmafi 

ll§|H]fiD/ty^**T<0¥^*a&*tt9 6. 4%. L2 
/L 1 teOT&ofc. HM0iJ 1 

\Z® K) m%.Tfr$49$fflB \Ztf U V-S:-y->7 p U >^ L 

«9 5. 3%. 9 6. 9%T*abD, L2/LlHfn-f 
no. 0 3» 0. 0 3T*>ofCo 
[0 0 3 8] (*M#J 3 ) HWBfi^WKfto XM^'It 
V^UV- (A) tra<8f©»3p^4HHfc&«l 8 I. 0 0 

doa^^fflw ^jfi^iico7jcm 

6»R*S6K«)0#^.-t*ai«rf« (a) 5ffioT*$S 

> x u > 9 j X) vfrt> -y- > y j > ^ £ nfc*«g # u v - 

L2/L1 *itf*«Sl6»*^#*> 
X'J XJI'iTCOMaPt&lttOT©* 1 ©<hi5 

[0 0 3 9] 
[« 1 ] 





0 n 


0. 5 


1 


3 


1 0 


2 0 




96.3 


96.6 


96.8 


97.5 


98.3 


98.4 


L2/L 1 


0. 04 


0. 04 


0. 04 


0. 04 


0.04 


0.04 



1) *g&fiis»mQ 

2) mmmt^mmm^mo. 

[0 04 0] w&m 2 ) ffouw&m\zft-3 xm^n 

V^UV- (A) £|!U^©iW$#TS#l 8 3, 00 

0 0iir»*#fc. ^©a^#»tt2 0 u y b)v*vm 
mwzm^tt-bzv-yKft&fr, t7f>t3A- 

T7KI^EE^6. 9 MP a. #m&&6 0"C, 5P#ffl7X^ 

x-bzu-zf&nzmzmL. mm^nmmmL 

T7K^ffi^^6. 9MP a(Cl#ffiLT3ffiJra5 OTCtCffi 



o^7AO*WJ7- (3) ^fffCo ^©**#UV 
- (3) ©3pJ^*»*tt 9 9 . 7%TL2/L1B0. 
0 1T«. TKm^'JV- (3)'©GPCft« 
(A) , M^/>MLfc»Uv- (3) 5W» 
ftOGPCii (B) ^HKtC^-To 

[0041] (HM0ij4, Jt^j3, 4) mmmit.it 
$mi, 2tT'm£>nfz*Wi-#w- (2) . (1) , 

(3) £ffll»fcx5Xh^-fflJ*«©i8«tt©»«£fT 

rmm mytm&tiM. PW380) 90^. 



(8) 
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DtfU> OaflajLOiJI. Ml 6 0 0) 3 5 SB. 
(fA'-^^-m Irganox-1076) 1 », 3tt5fcJ£ffll 
(7/U^ACCa», •y-1 , 7V-^UV3 3 4 6 L 
D) 0. 3ffi. X^T'J>^*;l/->^A0. 5gBT& 
0, u©M^2ttffUii (ffiM^ia®!. PCM- 3 
0) €JgfrvHU&a&2 3 5*CT^U^-fXUfe„ 



fc^Uy h£&oT2 0 0<CT:/UX]5£jgL;t 2 mm t 
<A->-hfrS.J IS3^>^MML, 8 3*0, S 

[0 0 4 2] 
[*2] 







ifc««J3 


imw\ 


L2/L l 


(2) 
9 8.2 
0.0 4 


(1) 
9 8.3 
0.0 0 


(3) 
9 9.7 
0. 0 1 


mmmm (h r ) 


313883 (MP a) 


0 

1 00 

2 0 0 
5 0 0 


1 6. 4 
1 3. 2 
1 0. 7 
6. 7 


1 5. 6 
1 0. 7 
6. 9 
3. 3 


1 6. 2 
1 1. 1 
7. 2 
3. 5 



[0 0 4 3] 

#5891© L 2/L 1#0. 0 2«_h©7jc 
[BIS<Z)flir¥;&K£93] 

[Hi] tkK^j i Tf# s nfc*a&# u v- (i) ; *5ct 

[IH 2] {c*5^T7K^SJfitf(iJP-eif>yu > 

^nz^/>ftmi<fzimyo<DiEMitvfcG p c sure 



[0 3] aatKii-p»6nfc*»#u^— (2) . *5«t 

^•?-n**y>^Lfc^^»©iE^bbfcGPCft«8 
[04] tt*M*2T?»sn;fc*Ss#y v— (3) , 

tf^n&*v>ftmistc5myQ<DiEMfcisfzGP ci 
Tabs. 

A *»#'J-7— (1) ©iESfcb&GPCE 
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